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Abstract 

PURPOSE:To form a coated film on a 
substrate in a casing with high efficiency and 
productivity by projecting plural laser beams 
on a raw gas supplied into the 
reduced-pressure casing. 
CONSTITUTION:The laser beam 13 is 
projected on the raw gas 4 of (SiH4+C2 H4), 
etc., supplied from a raw gas nozzle 3 in the 
casing 1 evacuated from an exhaust port. As 
a result, the raw gas 4 is excited and 
activated to cause a chemical reaction, and 
the coated film 6 of SiC, etc., is formed on 
the lower surface of the substrate 5 moving 
in the direction as shown by the arrow 7. In 
the CVD device of such a structure, the laser 
beam 13 is formed by plural beams. The 
plural laser beams can be obtained by 
dividing one laser beam into plural beams by 
an irradiation device, etc., formed by 
combining a dividing mirror and a total 
reflection mirror. 
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Specification 

1 .Title of Invention 

CVD method and device 

2.Claim (s ) 
(1) 

CVD method . which designates that above-mentioned laser 
beam is plurality in CVD device which irradiates laser beam 
to starting material gas which is suppliedinside casing which 
vacuum is done, forms coating in substrate inside casing , as 
feature 

(2) 

PVDdevice . which designates that it has laser beam 
illumination device of plurality in the CVD device which 
irradiates laser beam to starting material gas which is supplied 
inside casing which vacuum is done, forms coating in 
substrate inside casing , as feature 



3. Detailed Description of Invention 

[Field of Industrial Application ] 

this invention is something regarding improvement of 
chemical thin film formation method and apparatus (Below 
CVD method and apparatus it names ). 

[Prior Art ] 

As for Figure 3 being something which shows conventional 
CVD device , as for (a ) facade partial cross section figure, as 
for (b ) it is a side face partial cross section figure. As for in 
the diagram (1) as for casing , (1 a ) as for exhaust port , (2) as 
for the laser beam , (3) as for gas nozzle , (4) as for starting 
material gas , (5) as for substrate , (6)as for coating , (7) it is a 
arrow which shows movement direction of substrate . 

As shown in figure, exhaust port (la) from air of interior 
isdischarged, inside casing (1) which maintains pressure at 0.1 
- 250 mbar , laser beam (2) is irradiated, through nozzle (3) 
from the lower 5 predeterrnined starting material gas (4) for 
example SiH4 (silane ) with C2H4 (ethylene ) is supplied. As 
a result SiH4 and C2H4, excitation , to be activated with laser 
beam , following reaction 



S ill* 



C a K 4 2SiC 



8K 3 



Page 2 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



i=«fcy sic %±mL, m sic i*a*t(5)roT®[c 

CVD <D$g*f=fcl*Tld\ If— AgjMtlBC 
fcffi»*«aM-**£l±£*a>ll#IW£gL± 



«t*H-Cft5o H*(l)-(7)(*fl6*S1ti:H- 

xi*fta»»**LTfcy % (n)it^si| 5 5_ % 

(12)I*£JE»5^-. (13)l*»IO**lfcU— !fe 



® 

SiC O&RJ&jft 

JK*Wrx(4)4:LT SiK^v^t C2H4(x^b 
>)£ffifflU C<D*XlcHi A 1.5kw © C02 I/— 



It forms SiC with, vapor deposition does said SiC in lower 
face of the substrate (5) and forms coating (6). 

[Problems to be Solved by the Invention ] 

When sheath it does surface area where by way beam 
diameter is thinwith laser beam description above 1 regarding 
device of conventional CVD ,is large, great time was required 
and it had become problem for the productivity to be low. 

As for this invention being something which can be made in 
order untilrecently to cancel above-mentioned problem of 
device , it issomething which it tries to offer CVD method and 
apparatus where productivity is highwith high efficiency . 

{Means to Solve the Problems } 

In order to achieve above-mentioned objective , this invention 
did in orderto be possible to irradiate laser beam of plurality 
in CVD device , the configuration . 

As a result capacity which activates starting material gas to be 
expanded, when high quality coating can be formed, because 
simultaneously, starting material gas of the large amount can 
be treated, it increased also fimi-fonriing rate , productivity of 
the CVD improved. 

{Working Example of invention} 

As for Figure 1 as for (a ) of CVD device which shows one 
Working Example of this invention facade partial cross 
section figure, as for (b ) side face partial cross section figure, 
as for the Figure 2 it is a configuration diagram of mechanism 
which obtains laser beam of plurality . in the diagram (1) - (7) 
until recently same as device or hasshown corresponding 
portion , as for (1 1) as for division mirror , (12) as for the 
totally reflecting mirror , (13) it is a laser beam which is 
divided. Way it shows in Figure 2 , laser beam (2), division 
mirror which does partial reflection (11) with using totally 
reflecting mirror (12), it divides into 3, it irradiatesinside 
casing (1) parallel of 3 to laser beam (13) which is done, 
illumination range of this result laser beam becomes widely , 
starting material amount of gas whichis supplied, can increase 
markedly. 

Furthermore laser beam which is divided not to be something 
which islimited in 3, is good with as much as 2 or 3 or more . 
In addition method which obtains laser beam of plurality is 
goodmaking use of beam of plural which becomes 
independent with mirror . You express below, concerning 
Working Example . 

1 

coating formation of SiC 

SiH4 (silane ) with to use C2H4 (ethylene ) starting material 
gas (4) as, irradiating the C021aser of output 1.5 kW to this 



Page 3 Paterra® InstantMT® Machine Translation (US Patent 6,490,548). Translated and formatted in Tsukuba, Japan. 



gas , following reaction 
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Occurring, vapor deposition doing SiC which it forms in 
substrate (35 X WX lOOmmLX 5*T ) surface of SVS304 
make, it forms lamella of SiC. 

At time of this aforementioned way 2 division mirror 
(1 l)with, making use of totally reflecting mirror (12) of one 
layer , dividing laser ofl .5 KW into laser 3 of 500 W, it 
irradiates C021aser . As for 2 division mirror (11) which are 
used, with portion transmission type of ZnSe make, as for 
transmittance as for upper stage 67%, as for midstage 50%, 
inaddition as for totally reflecting mirror (12) of lower stage it 
is a copper . 

Description above it designates laser beam (13) of 3 of 
respectively 12*;phwhich is divided as parallel , it irradiates 
parallel vis-a-vis the substrate (5). Furthermore pressure 
inside casing is 0.5 Torr . starting material gas (4) is supplied 
vertically from gas nozzle (3) (spout 2mm X 36mm ), 
vis-a-vis laser beam (13). It moved substrate (5) parallel with 
laser beam with temperature 300* . film-forming rate at time 
of this is 0.8 ;mu m/min . coating (6) which was formed was 
done SiCfilm and identification } the substrate - coating 
adhesive force showed 7 kgf/mm 2 or more . 

Vis-a-vis beam description above 3, in case of 500 Wlbeam 
lighting, it to be necessary to move substrate (5) to 
longitudinal and transverse ,because gas nozzle (3) spout is 2 
mmxl2*, coating is formed in the substrate entirety , when 
they are 3 beam lighting, it compares and requires thetime of 
3 times . In addition Si has existed together in portion of 
coating (6)which was formed. 

Furthermore in place of 500 Wlbeam lighting in case of 1.5 
KW lbeam lighting, as for film-fonning rate although it rises, 
stabilizing coating to fine powder being formed not to be a 
coating as time partly due, asfor forming it was difficult. 
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coating formation of Si3N4 

SiH4 (silane ) with NH3 (ammonia gas ) is used starting 
material gas (4) as, Si3N4 which is formed with following 
reaction vapor deposition is done in the substrate (5) surface . 



3SiH t + 4HW, - Si, II, 4- 12K a 



ffifflfSb— Iftf— A(13)(4, lKW©C02b- 
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Division mirror of 3 (1 1) with making use of totally reflecting 
mirror (12) of 1 ,dividing C021aser of 1 KW into laser beam 
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(12) b&fflmLXs 4fi0 25OW0U— if If—A 
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of 25 OW of 4, itirradiates laser beam (13) which you use. As 
for substrate (15) SUS 304 (100 mmlX 45*wX 5*t ) make 
with, as for substrate temperature 300 *, inaddition as for 
casing internal pressure they are 0.5 Torr . 
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Drawings 
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It designated laser beam (13) of 4 of above-mentioned 12 
X;ph as the parallel , irradiated parallel to substrate . gas 
nozzle (3) has spout of 2 X X 47mm s gas is 
suppliedvertically to substrate . film of Si3N4 of 4;mu m thick 
acquired with rate of 0.5;mu m/min . 

[Effects of the Invention ] 

Because dividing laser beam which is used for CVD device 
into plurality ,it irradiated this invention, it seems that you 
express next it waspossible to increase effect which is 
superior. 

1 

efficiency of coating formation improves. 
2 

Movement of substrate is sufficient one direction . 
3 

Flow of starting material gas stabilizes. 



simple explanation of 4.drawing 

As for Figure 1 as for (a ) of CVD device which shows one 
Working Example of this invention facade partial cross 
section figure, as for (b ) side face partial cross section figure, 
as for the Figure 2 as for configuration diagram , Figure 3 of 
device which divides laser beam as for the(a ) of device 
facade partial cross section figure, as for (b ) it is a side face 
partial cross section figureuntil recently. 
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in the diagram 
(1) 

casing s 
(2) 

laser beam , 
(3) 

starting material gas nozzle , 
(4) starting material gas , 
(5) 

substrate , 
(6) 

coating 9 

en) 

Division mirror , 
(12) 

totally reflecting mirror , 
(13) 

It is a laser beam which is divided, 
representative patent agent Sato Masatoshi 
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